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MANUFACTURING METHOD AND HEAT 
TREATMENT FURNACE 



(57) Abstract: 

PROBLEM TO BE SOLVED: To manufacture an oxide 
superconductor having high superconductivity transition 
temperature by starting to grow the crystal after the 
oxygen concentration in a fused sample of the oxide 
superconductor is decreased to a specified value or 
lower in a fusing method of an oxide superconductor. 

SOLUTION: An RE-Ba-Cu-O superconductor in a single 
crystal state essentially comprising metal elements of 
RE, Ba and Cu and having an RE 2 BaCuO s phase or an 
RE4Ba 2 Cu2O 10 phase of ^10^m average particle size 
finely dispersed in an REBa 2 Cu 3 0 7 . x phase shows S 94K 
superconductivity transition temperature in the whole 
superconductor. The superconductor is manufactured by 
sufficiently decreasing the oxygen concentration in the 
fused liquid in the period from the initiation of 
melting the source material mixture to the initiation of 
seeding, and then starting to grow the crystal. 
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[ # «= m * o ie h ] 
I if * & i 1 

±&£«7u3frt J R E (REI±Y^r^t;t±i7Ci?)9 ^ O 1 il i t li 2 H£l±©a* 
^•fe-e) , B a . Cu4»t,4oTiK, REBa 2 Cu 3 O 7 _ , *fj ( a B B fit i£ |w] C 
. 8»»Uli^#l:REI:BaOllin4»^Utr) fC, ¥^tl# 1 0 ^ mH 
T <0 R E 2 BaCu0 5 fflifcllRE, Ba 2 C u 2 Oj 0 ffl ( ^ ^ ft *S S « it ^ |b] C 
X' , »»15tfcat#i:REtBa©lft)5»*4*#4*tr) tf« |& |ffl {c # f$ L tz M S W ic 
* B B B « V h <0 , £ ^ ^fc Jt -C -£ R E <D 5 0 % Jtt ± N d , S m , E u , G d h M I* 

ft/: 1 li/:liStli!i^*4R E - B a - C u - O^giiftf^oT, 

fem&iz J. zm&ji&iz is\,*r mm* mm* mm Lrftmztix%z>z t £ # m t 
l mxm 2 ] 

RE-Ba-cu-o ( r e & y z ^ & % ±mytm <d o -h <d 1 mm t tz & 2 mm & ±.<d m. 

& IZ iJ V> T , 

*s B B B ft m & \% iz ^ tt z> m ie m m- % -s- ft o $ ^ t - # # ^ ^ m (J ^ ^ ^ m ^ T ^ ^ s , 

[ If * « 3 ] 

IS * ^ 2 tC is v> T , mf K A «• ?S # ft (± , ± i: L T R E B a 2 C u 3 O 7 x *1 ( i£ A £ & 
#HICT, »»»ifcl4^#»:REiB aOlfti«Jb4»^ttfr) J; , R E 2 B a C u 

0 5 m i tz (± / H X If R E 4 B a 2 C u 2 O , 0 ffi ( v> -f ft $ -g £ $ jg tfs |WJ £ T , g& 3- Ift 
ifcll4#l:REiBaOij|iJ»*i»tt*6) t ^> * * ^ t * «F* fc * BI-ffcfcM 

m * ft ^ « it -h m a 

RE-Ba-C u-O (REIiY**tr*±*x*©d^©lMifcli2««Ja.t0>*I. 
^ ) *«a^ftOA»m-^ft^KS*jift(7>S*#ffl^^^SJgJ; *)i^v^JST"i;n 

St * « L & (:: , «^LTlt B B B *^«$-«ir^^t(;J: ^ft$?^S^-ffc^^^^#o«^^ 
ft V> T > 

BUfiiCM^ftli, ^TgOE^Jtf ?)REB a 2 Cu 3 O y _ x ffl ( is B B B « it iij i: -c , 
»»flSifctt^#l:REtB aOi»^*4#^Utr) t , R E 2 B a C u O 5 ffi i f; 
li/U ilFRE 4 B a 2 C u 2 O, 0 ffi ( v> -f ft & £ « [h] £ , 

KREiBaOift#44»^U{r) k P> Sr I) , ^ o , *lfellfe*&ffrAjftK|IteS 

•e o m ic «r e m ® m. * ft * & & m $ n ^ m x s , m e se ^ Jt * t m se # it m k & tt * . 
iftttsaitB^asEtjiifcftotaiftmufitcffiBiHftif tv-;^ifc 

ft <d » m 7J ft o 

1 m&m 5 ] 

ff*3l4tc£v>T. «feS^S^#l:^iH5 R EB a 2 Cu 3 0 7 _ , ffi k , RE 2 B 
aCu0 5 ffiif:li/^iilFRE 4 Ba 2 Cu 2 O, 0 ^ )V Jfp % R 

EBa 2 Cu 3 0 7 _ I : (RE 2 BaCu0 5 il/2RE 4 Ba 2 Cu 2 0 1 o^-^ 

it) =1 : o. i~i : i -c*4;i:*fit-tt4Kft»atlfto«fijfe 4 

[IS*^ 6 1 

55 » K 0 . 0 l%-5%T'*^^i:^!tfglci:1-^^1t^Sm*ftc0^ 3 iS^-So 
I * * JR 7 J 

»*a2~60v»f n*-ai:*v»t, mr K it St iJ J: V » B B B ft. ft o X a (± , g$ * jg jg * p 

i m * ji 8 ) 
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m * m 2 ~ 6 <r> v> t n a» - m t & v> x , m ie si! & <t u» £ <t> x m n . ^ s 14 a ■ * <d 

ll*S9l 

» * m 2 - 8 co v> -f it - 31 ic £ v> r „ M IE « it ^ ft O X S K £ tt * R * ft K co ft * it 
[ Iff * 3i l 0 ] 

» * « 9 u u v» -c , ^wi^oKaf&mi^sEaT^i^R^BtafifcffiiSr^aji-^i t ( - 

«t o T , Htrl5ffi«-iR-&#j5»?)fta$ixiaJE3(E*«:»jELT^**i t £ ft Wt. t + Z & it to 

l»*ai 1 ] 

fl*«3 ~ 1 OO^f ^75>-Ji|;JoUT, bIT IE R E 2 B a C u O 5 ffl i tz It mi IS R E 4 B 
a 2 Cu 2 0 : 0 *'*^^*i@lj«mJ!aTOf&*T**.rfc*#«£^*BHb&je*S# 

0 M it 7J ft o 

i f n * JS 1 2 ] 

If * E 2 - 1 1 <D w» "f ix ^ - II I* i3 v> T » mi SB fli JR- rS ft li A g , P t , R h O *> 1 ft 
ft O « it 7j ft c 

I ib * m i 3 ] 

If * m 1 2 (C is v> X , sir IE A g ffc # % & A g 2 O X ab *) , * <T> E Jfc ^ j&« flfe <7> fS # tc M L 

x i - 3 o w t % co gs r * * c t * # % t -t z m it to m m m ft <d m it n m „ 

[ W * 51 1 4 ] 

If * JR 2 ~ 1 3 O v> -T *t - Jg tc is v» r . BU IE H # m ft: CO ?§ S4 B# CO ft » tf* i o cm 3 W 
± & £ ^ t ^#l^ti-^m^%@«*#<7)Sit77ftc 

[ if * m i 5 ] 

<ommitm&m&m-&ft<vmmmmzmu&w%tf * <Dmmm&izm&x & zm&iz&fe 
z kx ^ z> z. t *m%t t-r zm.it to mwmitvmmm&o 

mmip t mmmmftiz&m-s tix ftmizmit® mwm ten *tzm 
» s » * m x. , mmm^&K iti*jui~mfcmm<7>m.m ?r * * ■£ tsnw%if * *m\-t z> -n 
^mx's bp\u<n%w* mm-r zm®.<D -n xmmw sr^tt x % o , sisia *) wt it torn 

1 If * 31 1 7 ] 

if * 3i i 5 ic£v>t, mriEit^s^rtspcom^itK * mM-t z mmmmuimmmwitiwiir 
x*m« u « jrij s tzitfri&Lxmmz tix ^ * ^ t * #m t -t zmittommmit^m-mm 

fPo 

im i 8 1 

If * 31 1 6 tc is v> r , ME»»S#rt«0»*«K*iB^i-*K*aiflPl*totR«*»-ou 

t b & c> titzmute&o # xmrnrn izw.m t tzitfrm Lxmwtz tix ^ z z t a&m t -t 
z & it to mw.&i$- <d m * 

[ If *3l 1 9 ] 

Iff * m 1 5-1 8 co v> -f ii jj* - 3| ic i3 v» X , mr IE * * A * t *" x « tfj S= ii ft IE IB fl- & £ 



(4) JP 2004-107178 A 2004.4.8 

[ 11*31 2 0 ] 

is * m i 9 (= is v> r , str e ** * # w * a* « & t z, *§ & u 1± # * * m * i± «r le it & $ 

[ m * « 2 1 ] 

W * JR l 5-2 0 wi>f fti»-ai:i3v>r, l»E»l!fc§8tf>§8tfcV [cm 3 ] , mr E # 
^fAf i <J*At4ii^^^«)ai* s [cm 3 / mi n] , if E K » ?1 f* O f* « 

(K8-«^fM t «&0*^K«i^«**?l^{*0#»0-&tt-) £v [cm 3 ] t L t t I , 10 
3 v =£ V S 5 s T * 4 £ fc ^gi t^lftigllft^UHPo 

[ ft * « 2 2 ] 

Si £ ft x. , &»»§»K»irtao&#**a^4#**fflfrfcre»t-c&0. * » ft K J: ») 
&ffc%@«^ffc£S?ii1-&S&#ig:IFTaboT, 

I IS * 51 2 3 J 

IS * ^ 1 5 - 2 2 <7)v»f n*-3ii;i}v>t, $s <d m. JK ©J Ml ffl & m M a* w m # SI rt K * * - 

[ * m o p *ffl $: m 93 ] 

[ 0 0 0 1 J 

* #§ 9§ ii , i§ k -a tm^ « $ n /< >v >r tk <d % ± a m » ft » is is * # , f ©ISJft, is «t 

[ 0 0 0 2 ] 30 
«>«*] 

& * if h , if ffli ft "Cft S£ £ ft N d , Sm|«RE-B a - C u - OUtf fttta^Jl 
TV'5, i«gt*#Oll#l^SSl± 9 0 KgT*S (Wxtf, 9# If £ IS; 1 # bb ) 0 
[ 0 0 0 3 ] 

iaifciSiftfttRE, B a , CuOat-ffc!»iir^t>**jDRjH-»<OtftJg#:*je*?(H8-C 
& £ R E B a 2 Cu 3 O y (RE1 23) ffiO^»»»fiftm±»CJnj»L. R E 2 BaC 
u0 5 (RE2 1 1) ffiitliRE, Ba 2 Cu 2 O, o (RE 4 2 2 ) ffiflSffiiii: 
B a , Cu, O h tt Z> \Z ft m L , - ft £ ^ o < Oti^ip-r^ihlCj; ORE 1 2 3 

k £ w z n k w k m is b d 0 « i: ft -r * £ t & v § & „ - «o «t ? k ft ts l tz m m m # i* , 40 

K 14 £ f$ *> o T & £ * itL I? ffi o T V> T jg S * « % £ M If Z> *S n R n S # ^ * < , t 

tz m H 4> l± R E 2 1 1 « S £ (i R E 4 2 2*BO«ittl$r3e^-j5*#|*L, 8*0 ^ > ift 
t Ltft«f4 0t«v»i|fta*ft J c Srto, £ tHZ X t) . REUt^* 

c <7) ^5 v> ft f4 # S CI t 7> J X s # S o S 7t ^ it m U * v> T J± , R E<^)B a -\<Oi^ J f I i 

tzvmm u s m * 6g # ?a s t c ^A<ai#i-^»^*, ftv»ii»E©f iiTt-ftst 

i:uv»4 ( f?9 x. « , » «f S: itt 1 # J» ) o 

[ 0 0 0 4 ] 

-t^ Lfcl 9^f&m«^BEc7)^HMTt:-Sc^a5ri5^^9^^, — )K tc f± ® Pfl ^; <n if * S 

« <P ffl v» c, *t 4 „ *<0J:-9fc#lii5:&trfeWfBT*#j&»lj4fi!11fc&-S o ?f,i:*fto 50 
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m m a \z x h m m m ft as u & v» x t± a is & 4- ^ & s co & 41 -c- 1* » iz o tt 4 ^ t & a z & 
frti, z <d tz * <d & gy & mm t &m t % z o ^ -c . f£ e» & * £ m ^ x & m m s- «y » t 

Tfi*i»fl:«rfti!1-*»jaa«3* s 5?ai$nTv»-5 0 ^Sjlilpli, ftp ife ^ t , AD » ^ l*J 

1*1 * m. i ft u « ft $ ft r ss k tt b b h 77 [6] afi ^ se * ^> ft a is B B B 75 1 a jg $ ft fc m « o % * 1*1 

SS^^it$iitv>5o -5 m & m & iz js v> t It , -> - r-* -f > ^" B# tz 4» h # O ± ® ic « 

^l*JSe£&T£^, «*l*JM<^±^^tt«*l*J^(C^«$- < irTa^ B B B 0^f^®^4>M#:<7) 

±«uS«?*iifc*»T|4„ c ft c j: i) -> - f ^ >^^usp«ft^o*aj*R|jt4c:t 

0 > a s o m it m m m * *t a* » g -c # & ( #9 x (f\ m » jc m 2 # m ) 0 

[ 0 0 0 5 ] 
Itfftt 1 ] 

2 8 2 8 3 9 6 f fit ( * 4 , 5 ^ - v ) 
[ 0 0 0 6 J 
[*f WfXM. 2 ] 

«f 9- 8 7 0 9 3 f^| ( * 5 , 6 ^ - V , 01) 
[ 0 0 0 7 ] 

i)SLfc*lSTft8?fttNd, Sm^ORE-B a - C u - OlSSf #(C^ V>T li 
, tv>Si*E©fI«TT'0^gl:i ») R E O B a <D m & £ X £ Z fz W W m L X & 2> 
a«iS**l£#iS«T c 0*v»jg«*ft:S-ftf|-f4 toco, £ h \Z jg ^ ag f& # iS ft T c O 

# 4: ft SS L > #Kttll$:*|PfJ#;LT L If «b < co m (i j@ « $ 6& IS* a ft T c < * »> 

ntt# + fl-i:ai*^ii:#*4(D*isALfco $ <b tc , i tt t± jgi t o a a tc m m -r z z t 

1 m L tz . i- * *> *, % ^»t=fl £ oT|&±-t-*BI*5J I K«-tt' ( »> ft 4> ) ^<b#H^+tcgt 
B*ft40i:T»»i:i|mtRL, AJ(OHI6l»jj![?aR«f |:i«^»$lt, tt B B B 
tftt^iltfiilf fif)i:it«f ^t^ ( :fi;< ^ oTVl ^ Vlt jh ^ s n a o ^ 0 ^ ^ 

, REOBa^©t»i«e;t)fil*B#I«Tci«ftTUUx^4. $ <b (c , R 
E^\ a>fS^Bal:S^Nd, Sm, E u , G d f ©if ±1 ^ 5 0 %tt±ttri 

[ 0 0 0 8 ] 

*7t, ±jfi L fc^^a^ tC i3 V> X it , »&tS«SO«|S#-e*4.»»§SOTJ|«IJ, M 

Oj«fc»*#SOTa»ai5t<0M^>|«Mtci±, -> - a, # t LT<97*5tfe*#5Ea$iiT 
v» 4 o 5 feMi^li y - ;t- # ftffl f S t ]R f) t ^ #Ii*C ») , f$ ffl L 4 tt ft tf # 

h $c o m w i m m. \z a z * ^ - t \t x # * <,» t p«a is * ? * 4 » 4 . - o m ip k it 
mm m m z m m -r z 3, & & % < ^ ^h^co mm * je * ic * 9 i t # -e § tv> ^ 

[ 0 0 0 9 ] 

ffi^icisc^v^ ^of i^tf.©KtiKitHSt4 ^ t i: J: f)tt B B B ^ftoftiJ^i4iE?i(c 
[0010] 

[f«S«r)»fti-4^460^S] 
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u^tioTiD, REBa 2 C u 3 O 7 _ x ffi ( i& B B B « si 75* |B] D "C , gfc # ft £ tz it £ ft: 
i:REiBaOt»i^S»^^tr) * U . 0/imfllTOREj BaCu 

O 5 m t tz It / £ X If R E 4 B a 2 C u 2 O , 0 « ( ^ "f *l & B S B ft jf * s R t T* , ffi # fit) 
£ tl^f i:R E t B a <OlHfe***4»-&-t-g-tf) ^IRiBBU^tJcLfcllRW^^iBfittr 

* •) . ^ o m 3& It T £ R E O 5 0 % W ± N d » S m . E u , G d h M if ti tz 1 4 
tli«ll«^URE-B a - C u - O^fflliftfi.oT, i§ fift ffi IC «fc & M it I S K 

[0011] 

W*^2lc#^,^H^(7)«^±<7>!tf^(i. RE-Ba-Cu-O (REI±Y^-^tr#±«7c 
O 9 <D 1 m m i tz it 2lJR£l±©a*^fc*) ^ @ « * ft O J£ *H1 1^ ft £ M i£ « ig ft 
oStiffiw&Sffilli i) A v> S a t Jp m ^ n> l m 1= , i^Ugg««H^i 

tci *) ft$i-f 2>WLit<ti3mw,mit<DM7kyjmiz te^x , m b b b j& ft si & b$ iz & tt z mmm-kfc 
ntem* izft&i- z>mmitmm$im&Tx-$>z c ttu. 

[0012] 

W#3S3»::#*S£ljB<0«j£±<0!|£mii. fjt * II 2 JC is v> T , H fi- M ft It . iUTRE 
Ba 2 Cu 3 0 7 _ x ffl (ttfiWit^raC-C, S6»«)i/;li^fti:R E t B a©it#i 
4 » t * tr ) fc * R E 2 B»Cu0 5 ffiU»/« ilTRE, Ba 2 Cu 2 Oj 0 ffi ( 
v> iT tt i> «f B B B « it 3 s H t T- , «fl-«Jfcli^flc|:RE t B a«i»A«Jbi#^t l ^tr) t 

[0013] 

W*^4 1C#4|6H^co«^±<7)^f^(± n RE-Ba-Cu-0 ( R E l± Y * tt * ± S 7C 

E B a 2 C u 3 O 7 _ x m (SSISi J ICT, «|i»6!)if;li^ft(:REi:B aOtft# 

* * » # t tr ) t , RE 2 BaCuOsSifcli/iiffRE, Ba 2 Cu 2 Oj 0 « 
(v»i*ixtfirfiflti|i^«|q t X' % as ^ ft i tz it ft tc R E t B a OHJfc a* 

t ^ <b & o , o % v§ g$ ^ & ^ h *s & «; * m ifc t x <d m iz m ft m & ft f> m m $ n tz m m 

[0014] 

»#*5(Cfc4|felJlj«7)«j0t±«>#«l±, f» * J« 4 IC £> V> T , IfiI^#|:fitlJREB 

a 2 Cu 3 O 7 _ x ffi <!: , R E 2 BaCuO s ffl I ^; i O^R E 4 Ba 2 Cu 2 O ! 

offitcOK-g-Jt^^. t^Jkf, REBa 2 Cu 3 O, . , : (RE 2 BaCu0 5 i:l 

/2RE 4 Ba 2 Cu 2 O, o ©^ft) =1 : 0 . 1-1 : l"P*4:k-C*4, 
[0015] 

[0016] 

9 i t -C ab -6 o 
[0017] 

m&m 8 iz% z3tw<Dm&.±<7)!&m.it, »*a2-6ov>f *u}»-ai:fiv>T, ?^ n> & «t 
^ ^ B B B j£ ft <t) i g (i , ^Stt^^oscst^-eff^ - t t h z> o 

[0018] 
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[0019] 
[ 0 0 2 0 ] 

W*iirit;«*|giflo»jS±tf5«F»»±, f*fl3 - l oov>f Ji^-5i:ii»T, RE 
2 BaCu0 5 ffli/:li/iJi[FRE 4 Ba 2 Cu 2 O, „ filif 1 ^ m aT<?)© 

* -e * a i t * * o 

[ 0 0 2 1 ] 

w*^i2t:#4ifeiflo«jiK±o!if«ji > w * m 2 - i lo^fni'-ai^^t, mm 

[ 0 0 2 2 ] 

If * a l 3 tc # 4 |fe W <D m WL ± <D # £ t± , lit S 1 2 C i> i> T , Agft^fe^Ag 2 o T 

* »K ■€■ O E it m d* Hfe O JSC Jfi- U Jt L T 1 - 3 Ow t %<O8l0-e*SitT*i, 
[ 0 0 2 3 ] 

a-frffO»|tflFO«:«*M 0 cm 3 tl±-(?*4 i i f**, 
[ 0 0 2 4 ] 

w * a i 5ic«*»wo*js±o«p«tt x an & «s t g j D & #s f*i e e $ n t f<? «s \z m ft % 

St^ft?)Ifti^ft^tf j^^t^ggljf IS It ffe # If l~ (± ft ^ U #t 5g !ft jg <7> gl 
[ 0 0 2 5 ] 

it * 31 1 6i;#^>^H^^«^±<7)!jf|^ii^ mmiF trntamippiiz mm z tix ton Ktsntto 

aJS=?r|S »t T 4r 0 , »»ftKi^»ft»ia*i*#*a^^*»&3^r*oT, If g 
li ^ & < H 2floss»*t#*^t4 i 9 K * A 3 ftlfc *Stt # o tt £-« o I* H (i ft ft 

o 

[ 0 0 2 6 ] 

o 

[ 0 0 2 7 ] 

Iff # 3! 1 8K«&|&Wo«jfcJttf>#«(i. flt $ g l 6 tc £ v> T , ItftSffl*lS&<7>g?Sfzgjg 
[ 0 0 2 8 ] 

if*3ii 9 iz&z>% : w<7>ffi!$.±<7)!$mit, m * m 1 5-1 8<?)v>f n^-aujj^t, # 

[ 0 0 2 9 ] 

»#*K2(W;:f&*s&9ioauft±o#«ii* Iff * *B 1 9 {C i3 v» X „ #^*Hlf 
^^^«iR^^Smi : (iiiitgt^So®^^UES$tt*-^^A«{±WI*S#o4'^:SB{cE 

[ 0 0 3 0 ] 



1 
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is * m 2 itc<&&!§Bj<7)«/£±<D!r#@m, 1 5-2 0 <d v» -r ti & — m tc & v> x , it 

»S^«$t?rV [cm 3 ] , *'Xi|Af J: l)«At4f lI#^OSi* s [cm 3 / 

m i n ] , a? a- ?s -g- # o # a (mmi&itfr&mmom^ iz it£m&m.^fc<vi$mcD&ii) 

£ v [cm 3 ] i Lfct I, 3 v^V^5 st*S:itJbS 0 
[ 0 0 3 1 ] 

IS * ^ 2 2K«*3&IBO«j£±0!Rf»I±, Sfc #» t ^ *n Ift "JP 1*1 E fi $ ft T 1*1 U iZ R -fk & 

m m m- s i± ^ & < t & 2«*>sssb# a* «t ? u*jfc$*t8S»eB*to«£-a5<z>Hi» 

Hi « « it fll K » ifc $ *t , SKm«S^tiJ^I«U«t 0»»#SrtoH#* f fR5l$ft&i:K 
ffi O RK m <b # H fl # x ^ ilA?iiKit*M, 
[ 0 0 3 2 ] 

8!:fc^2 3t;:«*|&iH«0*j£±O!&»W:. |f*^l 5-2 2 ©v»f ft^-gcjjv»T, -Jp 
[ 0 0 3 3 ] 

± IB O J; -7 t* « L tz m * « 1 \z fii & * 93 K is v> T (± „ gf$#^#:i:^f:o Tgf$l 

# ft * s V (flIAtf 9 4 KK±) RE-B a-C u -OHil?#^#S^H s f IS 20 

o 

[ 0 0 3 4 ] 

± f£ o J: 9 KflUftLfcB!3fc:£2 # * * W u is v» r Ji , BMfc*ftj8**#«:*iI-*-&igFilti£ 

tc x m b b b & ft n & b# tc is tt £ m m & o m & fp tc # -r a n x i± w m m u r t & o t 

v> S <o -c , Mr bI A s jS ft 1" & M «c 4" T ti H « fit ic & % ift ft ^ + & \z ft < ioTis9@f?« 

# it ft fi v» 9 4 K1U) RE-Ba-Cu-OSiBtifl:*»5:ciJ?|i 

«o»**Ei { «xif*HSitf:K < r 4it«»Kv>i8t**»i6llOR E-B a - C u 
-o^stfft^is; £ # X £ * o 

[ 0 0 3 5 ] 30 

±E© i ^ Lfc^*S 3 CI^H^Cfe^TIi, ffi «• lE ft (i , ± i: L T R E B a 

2 C u 3 O 7 _ x m (gii^^lsiCt, »*ftifcli^#»:REi:B a©ifti»*4» 
tr ) R E 2 BaCuOj ti J t l±/i i [FR E 4 Ba 2 Cu 2 0 : 0 ffi ( v» f 

ftfettjamis^iBi t a5^fi«j4^ji^#tcR e t b a co « & * » ^ t tr ) t e 

i«?tlTv>i(Ot\ RE1 2 3aif«tf)«f »:flH*ffl-t?*4RE 2 1 1 ffi * s ® ^ ir ft 

m. l tz ®.m * m & iz j& & -r % z t & x % z 0 

[ 0 0 3 6 ] 

Ct^ftI^#liM£ff)E^Jt$OR E B a 2 Cu 3 0 7 _ (ttilfllii^lBItT, U 

*Wifcli^#i:REcB aOili^iii^^tr) I: R E , BaCn0 6 flifctt/ 40 
i3 <fc R E 4 B a 2 C u 2 O, 0 ffi ( v» T *t ft B B B « it jfl* R C , ffi ^ fit) i {± ^ tc R 
EiB a^I»)J ? *SS^^tr) t «b «r ») , tJ-o, SFjRn^^^ffiA^tftBS^i-CO 

m tc jh f4 & # ^ e, m m $ ft ^ & « s , se & tt m t z <r> se it ^ k is it ^> , i w t -r * 
n . i ft \z i r> is * ^- js ft i- s m. ^ 4. -e (j ^ g a*, t - m m m m + # ^ © < * o t ^ »? & « 

# » ^ a ft JPf v» (Milf9 4Ka±) RE-Ba-Cu-0|fili#JSJ;H f T 

§ 4 o t , m m t a % <?> wt * ft 56* ¥ if iz ^ s i± , JbseftoNFWSrSi-swr, 

*H^WBI*fl-ffi^«x.Jf^:jJtegEUS!< TtJtKfitfiv>®S*SSiaftcOR E-B a - 
Cu-OSat*#iHi:H«f 14, 50 
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[ 0 0 3 7 ] 

±EOJ: o i:iSLfci*3(5 i:«4«Wt:*^T{i, m &■ M & # iz <£ i it & R E B a 2 

Cu 3 0,.,«t, RE 2 BaCu0 5 IUli/fiJ:VRE 4 Ba 2 Cu 2 O, 0 ffl 

t E * it m * * Jfc T- „ R E B a 2 Cu 3 0 7 _ z : (RE 2 BaCuO s t 1 / 2 

re 4 Ba 2 Cu 2 Oj 0 o ft ) =1 : o. i-i : i t?i s <ot, i^SW^ee-g-lt 

«bRE-Ba-Cu - Olilfft^g £ ft S „ RE 2 BaCu0 5 

t fz li 1 / 2 R E «, B a 2 C u 2 O i 0 0 . 1 J: «) /Jn $ v> £ j& $ ft £ jg £ ^ 43 ^ tf 

>lttf> .So&rt^ft < ft ») » v»B*«St*flF#» €, n 4 v» 0 * 7t 1 4 ^|v>t@tti 

O #J tf* ft IX T £ ft 19 OS # « % « ft T L T L S 9 . L # o X , « * j& « # « 9 

» ft # < 9 4 Ktti) ^ojgf lS^gO*^v>RE-B a - C u-OISl 

[ 0 0 3 8 ] 

±EOi?Ci*Lfci*a6i:*4««|:iv»Tli, fir A fig ft PS & ^ f> & £ A * & T i 

<d w <d m.m m m tf 0 . o 1 % - 5 Z t t l ^ 0 i o j» -g- , + ^ ^ < & 

ofcK«[ttiO**»jftSrlIKilt»L*:* i » £ fife ft £ CI * O T . filter R 

B a i:l»ts©*|»jhtsi i^-ei ^ 0 

[ 0 0 3 9 ] 

±EOi-5tc**Lfc**J«7tc«4»l»u*v»Tli, ?g i* is 4 ET«S & fife ft o X ® li „ ft 

IitCTRE^B a i:l*t4 0*Biit5C: t#t*H„ 
[ 0 0 4 0 ] 

± 1£ O 4 9 I* * fife L W * « 8 (C 2> f§ Bfl (; ij T (i . & it 43 4 £ & ft (7) X f| |J % 

© ft # X CD jfUt * fr 9 «5t\ :©I|>ft:TR E 3 s B a l^«^1--5>«7)4-^ihi-^ £ i t&* 

T* £ 4 „ 

[ 0 0 4 1 ] 

± fg <o 4 9 K«*ftLrt:W#:*9 \z% z> §tm iz 4> v> t 14 , Sii2ri*oi«Ki5tt*Bt3R*ft 

«o k ft £ w- ai l , ttzmfr-r z> z t iz 4 on^i^ft^^ftasj^sifsit^^^ 

[ 0 0 4 2 ] 

±EO J: 9 LtK*a l 0 # * #& !HK i$ v» -c li , ^^StOKiftaJi^ffiftt 5 * 

^>%Som«S!:aiS5rft?il1-^^<!:(C4oT. K**«^#*<bttffi$ft*Ht***:JB:EL 

■c * * 4 o -c , 4 >o jEmbtummmmzniii-r & z t tfx* $ & 0 

[ 0 0 4 3 ] 

±BEOi9t:«fi£Lfc»*fl|l 1 K # £ #§ &JJ ic £ v> r li , RE 2 B a C u O, Hifcli/ 
£ 4 IT R E 4 Ba 2 Cu 2 O ! „ filif^fig 1 mHTO»*T* 4 OT, # Jft S ft 

e m # k & v» -c 4 *) -&\<m > ±#>ftm *%m-r z z ttfx~% & 0 

[ 0 0 4 4 ] 

O -7 *> lttfft«4^ig:a$r##:S/c(4/j34y ; M[:^- ! ^<7)BT-#^r-r^<7)T', ft- jgt $ ft 7t & 
[ 0 0 4 5 ] 

■c- . a g $r4 i)ifi-*osai;&ttJ;H ! -eno i tz , o se -s- Jt ^ fib <o m m 

WLTl-3 0wt%Oiil)jfaf,^T\ B#*at*ftft^Oje**#tt«-a*oitft 
[ 0 0 4 6 ] 

± IB co 4 9 ic « fife L tz m * * 1 4 # * H W \z H ^ x (4 , H^?S^#^)j§jHI^<D-»:«^l 

ocm 3 a, ± -e * ^> o -c , Jt«w*a*ijt»i8i*#tft«tsi i^-es 4. 

[ 0 0 4 7 ] 
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SB co Pf, W(±#»S8rto»*«a*#ii^^^ott*»jtu«HF-e&4SgE{c|SSg$<i 
[ 0 0 4 8 ] 

±EOJ:-7^fl|jKL7tHB*^l 6 U # * » ijH tc 43 v> T 14 , litftCi Difti^lf^* 
atfcSiii-Slftjaa^tittlftt^rtUW-IRSS^EB^n-riO, » & § « K l± P3 fflU:: Br 5e 10 

xi£ffi^75 s Kttib4i, » » S £ li ^ < t 2«©SS«##l^tS 4 9 K « j£ 3 ft R 
T»»S«rtSr«W-SgO»*aia£tCitt»1-* - fc * ? -C # Z> CD X % (SgT$i^gli:± 

o 

[ 0 0 4 9 ] 

_t 15 <D 4 ^ IC « j£ L fit * ]« 1 7 t= f& * IS Ed 43 v> T tt . iSt^§?ff|*lS|5<7)m^^JS*S!l^ 

1- 4 hi * ai m #. ffi « « *> r #* x * u m k m. m t tz \t 55- « t t « st $ ti x ^ z, <o x , » & ^ n 20 

[ 0 0 5 0 ] 

±BOi?i:iftLfc»*Sl 8 ic # 4 H iz 43 v> t (4 % ffi m & & ft <d m. m tik m * m 

[ 0 0 5 1 ] 

± e <o 4 9 u « $ l tz m * a i 9 ^ # ^ m k & ^ x \t , # * * a e t **^titif Mi 

!SftTk>4.0-p, JS fl- % # <4 Ht \z $r L v> # H £t *" x (c * $ ft t v> & 0 £ ti ic 4 »j SL # 
[ 0 0 5 2 ] 

_h K O 4 -? K « £ L tz Ijf * « 2 0 U # 4 H W K 45 ^ T 14 „ 2f * ig ffi « « & X 3b 2> J* K 

amx xmmm <4 w- & § n o mmuiz&mz ntr x a « &mm&&<n * & s& k e g $ n 

£ co , W^^Sff04'*^^^*A$n^^H^^x«4S#^iC[^^oT?£tLT*'^^ffi 

«5raoT*ffi^^4o Ltztf ox , W[mm-&ftizffife<Dm.mmm<D%:m%ifxz%i-iz 

[ 0 0 5 3 ] 

±fec04 9^#^L^:ffl|*^2 li:#4JS«i:iJ^Ttt, B-Sfc^ffco^ff^V [cm 3 ] 40 
, r*f;*i*A1f4.»>*A-*-*#ll£t:*f*<Z>ift**s [cm 3 / mi n] , ©Jfi-lR'&frOftSf 
(^ft?a-&#^«fccoJt^{c(4^:{l«-^^#co#:Wco^It) £ v [cm 3 ] tU;i|> 

[ 0 0 5 4 ] 

-h IE co 4 o tz m est l tz m * a 2 2 ic # * n (c 45 t t4 N « at a \z 4 19 m -fb ® m « * # * 

^?*Sco^*#X^^-tf#H^**-X75 J ?EJ«$ti, »&^HlCI4rtS&C9^fr£2gffi-r£2f* 50 
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m ffi * 0* tSL tt h tt , M- & S S# 14 ^ 4 < t <> 2 fi| co § H SfS tt & « # £ <£ o i:ijS?nRS 

s g& *t o « & <r> m m » m 7E ffi Jen t k m 5g £ tt , if x m m «= tc ti » & § # s& <o & m m m 

* iii 7E -r * iR 5i Co * ai m & m & « & m. n « «c $ tt , iiisfftKina •) » » 

fFSrtO&tt^iftSIStt* t«c-&-»OBgM3J»c>ftnfe^F«30»BI«^'^35«S£X$n'*o - tt 
IC «fc ti (4\ *1t»S**«:S:«3i-r*xeuiJV»T»|RS:SrtSr{ItJ-3gOBl3RjftKt:ai 
J# 1" £ £ i: * s # & co "C . Wft-?3cflB*g*U:.fc 0«lKi*UJ:*BHfc 
Z> Olefin £t a £ tt tt -f -5. i t wx # & o 
[ 0 0 5 5 ] 

*f U * * co X , WmSHF«30ia«^jE56^o5tll^?M3ei-*-i:7!) ? -e§^»o 10 
[ 0 0 5 6 ] 

I w co it jfe <o w> at ] 

± z>mitv>)mw.mfote , ±% &m %*^re (REi±Y*^-tf#±s75*co9*> 

C0 1@«i7t<4 2®am_h<0a.^^fc>-^) v Ba, Cu*t4ori5lJ, REBa 2 Cu 
3 0 7 _ x *g ( Jl « it £ ? |5] C T- . tli^ftCREiB aOf»#*4»^(»* 

tr o T R E 1 2 3tiiv>9, ) ^ ¥ #/ ti S 0 s 1 0^mttTORE : B a C u O 5 *B 
£ ti / 43 <t If R E 4 B a 2 C u 2 O, 0 * ( ^ f ^ t Sil^P U t\ U ft #J * tz 14 
^#CREtBaOUI#j!)S»^4*tr, JiJl T R E 2 1 lffiiiM, ) #ili;^|L 
fcJ|l»I«OR E-B a - C u - O^iBlf fttiot, B?SJfe^RE0 5 0 % JtSJL ± 

* N d , S m . Eu,'Gd*fc»l*;h.fcl«ifcl±«ft5K*G,fcoT*J»K iSISUU 20 
»j|I8J:iJv»tI«tt"0«i»S*W»L-Cft»?KtS;4 tOt?*4, & 43 , R E rt* 
La. Ndf*i*^i:RE 4 Ba 2 Cu 2 O x 0 « i 4 •) , S m , Eu, GdfibJ« 

^ I: R E 2 BaCu0 5 ffi£:&&o 
[ 0 0 5 7 ] 

*^B^C0m^^em«#cO^M^J 1 ~ 3 Co^TfilTCRWtS. 
a ) H jfe ftl 1 

if Ii« 1 CoV'TRIBtii! 5 , - <0 n M 0J 1 i:Tftfflf4«feif i:ov^T0 1 £ # 

iLt^its, £ co & & a p i4 , sn & *p i i t i <7) m m if i lrtKBHstirrtancR 

1bfe««*#:coll«-jg^-ft:l 2 ( ^ & f * ) A s il?ti4»«§f 1 3 & ffi £ X v» Z> „ HU 
I'll 1 14 |*J g& \Z m m m- H 1 3 *JRSi-**S:KO*Dak£5*#l 1 a t , £ co 1 1 a £ 30 

llt^Il 1 b t> If? £ tt T & „ Jn f& I # # 1 l a CO IC (4 in 1 ¥ l£ 1 1 c ( fc: - 

* ) 35 ? me$ti£<0±{c»|feS#l 3 % W $ tt . MfSl 1 c CJ: Diifil 3 

[ 0 0 5 8 ] 

IISSl 3ttfi»i:Rfiffitftl 2^l|X§1-^>f|«cOSU^#:i 3 a^£cO*#l 3 a 
Sr % m tw S ^ ■? Z> §6. 1 3 bi>t.«S?nTi>J. ^1 3bO®^SBtC»4CDS61 3 ct5 s 
^^$tvT450£colHJ§El 3 c fc#S$ff 1 3 a <0±SA s i^ L T v> 4 . £co|R^-gEl 3 

. 0. 1mm HT) CtS$ntv^o £ixt-J:>).#IRfF#13pjl4«'g-ai3dOlK 

sfiLTiir i lrtciiLTv^, £ ti iz i tt (4 , mitmmmmw-^ mm-r xm 40 
icisv^TiiH-lsili 3rtSrmar-5go«i3R»iSEUi(tifi-4£t**-c§&o-p N ffimx^m 

X § £ o £43, it & § SI 1 3©S«lifl) 9 5 0 cm 3 X & Z> 0 
[ 0 0 5 9 ] 

3co^l 3 b I: li « **X^A^1 4, #" * * til «f 1 5, ISStAf 1 6, 
KWJfA^l 7C04*c0-fe^5 y ^ ^ S <0 -i -f # m. 1 3 btHLT^^i:HI)#ltt. 
fvTv^o £ 4t W ^ 1 4-1 7 (4 5&D H 1 1 ©I 1 1 billUS^Cl^ Jilt 
43 <? , JO m m 1 HtSC^tB L tv^o *'Xf At 1 4 co ± ^5 (4 M * x tt m M 1 4 a 45 
if}'7J^>**Xft^Sl 4 bl-^if£$*tT43l9, 3 1*1 tc (4 Rff te ?ft BE co tt St 

^ 5r # ti- tt » ** X t T )\< =f > if X ir h ti. Z> W H ^ # * * A $ tt T v» S 0 ( tt « ^ tt #S 50 
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Ml 4 afrbm&2tl2>&frl 0 cm 3 <D&m # Z. b T * > if X M 1 4 b h & & 
$ ft 4 ft 55* 9 9 0 cm 3 <£> T =f > H X t t&* ft % £ ft T % % ft JK 1 % <T> ft & if A ( # H & 

X ) # ft 55- 1 0 0 0 cm 3 i:Tffift?ilTv>5. ) 
[ 0 0 6 0 ] 

X * ffi 1 5cO±«t±#^:S : 15a(C«M$ftTi3l9, » & § » 1 3 F»i <*> St # ffl U 
* ft £ ft , 4 # * # Hi * 1 50±^l±55-K$ftT^m«Kftl 8K«fit$ftTiJ0. it 

^2 0 0 cm 3 «: » * » * W" 1 8 > ^'J > 7 L« 5* •? * J* $1 « 1 5 ai^ftWti i 

T I: ^ o T „ & 31 ft « ft 1 8 1 3^^Kf It^tJBtSo 

[0061] 10 

f fz , A'x«Af 1 4fci^#"xiaif i 5<o#TSii> Hi (b) i ? i:, » & 

SSI 30^1 3b<OSvMZ**|6ji-*ftjfcUflSl«)tf»tkftT;fclJ. ft & $ & 1 3 <D 4> * 

ffiK»i«sftfcft#ft£-fl:i2*:#EA,-eEiKSft&o £ n u £ »> , #^iAf 1 4^?,# 
^ * m ir i 5 k |6] n % m (mi ( b ) tc & tt * & & & en k t ^ -f ) tci^ji^ft 1 2 

JK ft ft # 1 2li#U»fLv»#HiR*'xu*$ftTv»-5 0 L # o T 
, JH «■ ft & W 1 2-e»3*OlRifcfflri*je§*:»'&i::fcIK»fl&'g-#l 2oaili#i: 
<r> m m wt m b -f & z b x £ -5 o 

[ 0 0 6 2 ] 

IttfiiAf 1 6litl$Sl 3rti:lig s B B 1 9JfAtUotibD, IIAIXf l 
6«J:Si:ttlKi4i4t';7'l 6 a ri s ft « \z UK *) ft it <b ft , IS & m A * 1 6 <r> T $i 20 
l± » » S # 1 3<7)Jl£«f*«UttB$ft^:JR»ft-&fltl 2 <7> * 4t <0 i£ ± Eg ^ "C v> & 0 % 
WW1 6b©3feSt:Btnf:ieil 9#ii B B a f At 1 6 0±Si§^<bffA£ft, S » 
ft # 1 2<0±ffi>f'L^(C«fe*$ft-So tt *t if A «= 1 7lii*$Sl 3l*l<7)ftK^^{iJ 
tillitl 7a«r»»^&l 2<OJl£i-ejfAi-4<>wr*»». tt *t if A 1 7 CD ± 3§ 
(1 # ffi »r «fc & * * y -f ( EI m * ■& ) *»$t tc JR *) ft it t> ft , % tt *t if A «= 1 7<0TSli 

iissi 3o^i 3 b©A»t:mij#it(>iirv> j 0 m &m*p <n ft k «ij #p mmn 1 7 

a^'»i§sii 3 rti:*^©r\ it $ # 1 3 ft<7>ftj££lE?t^o$g^uil!l;g1-.2> i i ri s 

[ 0 0 6 3 ] 

123, S m 2 1 1 , A g 2 O , P t U t Of* •) , S m 1 2 3 i: S m 

2 1 1 CD ft -g- it rt s 3 : 1 £ & £ £ D , 1" & *> *> S m , B a , C u©**it**5 : 7 I 1 
0 t StJ J: 9 i:R£?nTt>4. ??,i:Sml 23iSm2 1 1 O^ttCjtU g 2 O tJ* 
Iff 20%, P t !i R t < 0 . 5%aU0?fltV>4. iO*ftfttBg7 6mm, 9 « 

3 0mm©R8«C-Hff»SILfcIftj|^#l 2«rl3llC^-t"i9t:»lftfFSl 3 O 
S f ffe K » « L , i O it & m fff 1 3 * SO ^ 1 1 Wi:BflLT#S 1 3 a, 1 1 a £ IR 
ft tt h o 

[ 0 0 6 4 ] 

4 £ ^ L T K m ft IK * 1 % K M «E L tz m m b T )V zf > (D ft X ( ft H $c X ) jjs ft ^ 1 40 
0 0 0 cm 3 lCTttl&$ftT^^> 0 - J||$S1 SrtO^frll^X^tBl 1 ! 5HU 
ft33-2 0 0 cm 3 fCT^?|$ftT^(7)mmigJK^ft?III$ft, ^^O^XIi^^^l 5 a 
t)»ia?JlTU5. ifttiSSl 3fiOl|8tt»lJtl 7 al:J: 0tta?ftTV>i, CI 

ft h m m m & t & 1*1 ft m t± m r# \z e is tt i •=> r e §i $ ft r v» * . 

[ 0 0 6 5 ] 

^ uiteiai2 ir ^ 1- ft m m m * s & tt *t u «t *) titm l /zMBtizm^^x & z % t> tx z 

0 it^SSffl 3fi<0Kf it^ + 5-ftTL$^Lfct (B2l:filt4EWa) , it # # 

1 3rt<oss5-is^f> 4 o o i t;f#)SL (Ei2ici3tt^.Erab) , * (D a 

Si:t4H««j$L (B!2(cjott^Ep B lc) , f <Ot 8 0 0 t i f 2 ^| (0 2 t:Uit4 
EF^d) , ?t>i:i OOOtU-2^5lj (0 2 t:iit 4 Ell e ) , 1 1 1 0tif2^| 50 
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T 9r S L ( H 2 U 15 tt 4 E n f ) > -f- <7) ig. g r 1 B# Ffl 3 0 ft % & L tz ( m 2 iz £s if £ E 
We) o f«l3 O^tl 0 0 7 TCi-e»IL ( 13 2 «c i> tt & E K h ) , £ <b tc p$ j& L & 
0 0 4 ti:J5V i TiUtNd-Ba-Cu-001 2 3ffi^iiUlgi 1 9 £ 
Hfil^ftl 2±It*CS»!$^4 ( v - r 4 > if -T * ) (82i:i»til»jfti) 0 * 
Oil 00 lt^f,«0. 2ttl OO^B, Hi:«0. 5tf6 O^Bft^Li 
*S □! 1 9^,SiUSml 2 3 ffi <7> *£ £ * fi, & K Id lc <fc 0 fig ft $ fc ( 0 2 1= U tt S E 

[ 0 0 6 6 ] 

tt -r & , do«jee*sria2i=^i-o - tt k «t tt „ nxmrno x - * n 3 mm *> *> . 

UoJdoe-MiSml 2 3i^S ( & tt ) LfctSi=»^tfcBI*aiJt*^LTv>4 
c v> -f tt iz is n r f> It 3W t R * « IK 4- tf - * <n $£ ffl u x « # 1" & i t i: i 

[ 0 0 6 7 ] 

Sml 23 W (ffl) LtiitH^EI|f-hiB4t4, S m 1 2 3 l± 1 0 0 

0 "C £ i@ x. £ h , TEftl l:ftoTSm2 1 1 t & *8 (± U t B a t C u ©S^lfti 

) izftmz niftft«#iift»ffiftg t & * „ :ots, ® # t n Hfe * *r * #51 

[ 0 0 6 8 ] 
[ft 1 ] 

SmBa 2 Cu 3 O e -~ 1 / 2 S m 2 BaCu0 5 +l/2Ba 3 Cu 5 O , + y O 2 

£ j3 , ±E£1 i:i3V>TSmB a 2 Cu 3 O g i O 5 ' S m 2 BaCuO e lilffit**), 
B a j C u 5 O x 0 2 li$tfl:-eA4o 

[ 0 0 6 9 ] 

£ <o d t it m 2 o rffj 5g «s * h i> m h & t? * & 0 e m f u ** v> t a s m i 2 3 co & m & $ 
tcjg *gt an t -e <7)frtk& s tt * g^ft* umim-r z> 0 EWg, h & v> -c «t £ e> & 

4Sml 230»*li4<4i|, tt ^ ^ # 1" £ m * rt ? & Hi £ tt & /i (t & O T~ . l$ NJ 4< 

Rfl-a-&-fli^^iiii**r^* r i&ffl$ti.4 < & * „ f - h iz&^TMmwtm<D 

ftfrmfrb*>t>tzmjBim<09L%tfcm*l* 2 . 7 4 g 0 * Hfl-^O S m 1 2 3 ffl 1 m o 

1 * 0 TMi 7 . 2 5 g^i^tlliflflfO. 453mol ( ± 15 <fc 1 (C £s U" & 2 y 
<Dm.) i:«3t5, 4fcx ±BftlUUIJ4 x t yOBUtt, x/2 + 2y = 3. 5 <*> H 
fM f *S£fctf»fcttiBE*M::#£-r*B**W : f-*>l'» ( x / 2 ) li S m 1 2 3 ffl 1 * )V $> tz 
*) 3 . 04 7mo 1 i: « 5e S tt * o tfc'L, I* l: li S m #^1 ( ~ » w t % ) tt i& * tC 

mm-r *#-ett***-t- * „ 

[ 0 0 7 0 ] 

±2L/:i*il:i l)ftlS L^iSItft^lIlipiLtlS 5 9mm/¥*l 1 m m <D R 3g 
tK t£ 14 £ ft j£ L , *ttt- 4 0 0 t t 3 5 5 0 0 S|f|?)7--*jJ! ! I^ 

*fe L . i5l f3 ft l^ft (?) S i i; x ,f ^ •> f f t i $ L -t <?) ft- \,z x y- > v 7, <T) V > i? £ & M 
Ltz a Kov»Tl8»(f*fr£lK J: ^»M*S^«^*0?I!l^^t3d^oT-?-0#14^ffF 

•Lt. M 3R- U 3 . 5TOJBE«r*ep*DL. ft flt ft * «fc •) 7 7 K U # *P L |fe , WMmm 

«**Bl[^aiKTc**»(bttTt>*it35*to^* Q * Bl . ra*ft-Cft«LfeKfl-4»*«0 
@Sfffi#iSTclJ9 1. 8KtI»»OjBl*(l*iSTcli94. 7 K T *> o 7t 0 
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[ 0 0 7 1 ] 

b ) n m m 2 

#z K ^ jfe ffl 2 U o i> t ii 1 1 5 o £ co It jfe 01) 2 i:fii>t t*«s« 1 tc t ffi ffl LttoiH 

« * » * w p . tt&m& t irm#9L*it i 2**iLTvi. fc«L, mt s n 1 3«§ 

»li& 7 0 0 cra 3 f*t) v * ' * St * ti 7 0 0 c m 3 / £■ T * 4 0 S iftffj 1 J: 

K » ft § # l 3rtO&*a^fcfia^ffl5£LT::*tibW5gtt*K3^\,»Tftaig*iJ£fc 

0 t i#» & o - co n m. ffl 2 ii % & a u & v> x m 2 \z & it 4 e F«a f co # a. a s & n % ffl 1 (1 

not) tJt'tt 1 0 7 OtijK, SlftB^ftWl ( 2 1$ ID! ) tJt^Tl^&U 

*s v> t * r* * jfe ffl 1 t m % i> o * 11 2 u ij tt ^ e ffl g <7> « jf b# m 3 s# h t n M ffl 

1 ( 1 ■# m 3 0 # ) t st^x 1 mm 3 0 t t *-ennm 1 t m% *> o 10 

[ 0 0 7 2 ] 

mmm 2 u «t *i , 02 i:f tEH f - h t$^x&m mm nmo-Vifr fzmi&i%<?> 

mmtiLltimit 2 . 8 l gf*D, SftSOSml 2 3llmo 1 ibfc»)fli7. 4 4 gi 
^ l 9-n!±^*^^^e;U-ifc2 y = 0 . 4 6 5 m o 1 iz ffl m ■? 2> B - 

2> W.=f- * Wi * / 2 \* Z . 0 3 5 m o 1 tf g?fi5„ £/^ltifeffl2coft#igK4 
0f^*L^i8**#{c»iE$n^iS*O»***-^K^-UJ:o-CSl5tLfc«*, El 4 co 

ioftna^ossw^-^^w^ti-^o m u m m * a* n it # ic & o & c t e> , a & & 

SSST c l± 9 2 . 4K-rffi»»<0j8«*tt#ffl&Tctt9 4. 8 K T * o „ 20 
[ 0 0 7 3 ] 

c ) m. m m 3 

* i= * jfe ffl 3 i:ov>tlilti„ c co H jfe ffl 3 (c ^ t i> H jfe ffl 2 t- t ffl L £ & co i: |ij 
«4l*lfHILtv»4 0 i , H jfe ffl 1 fcR#lc»J»S»l 3rtco^Sf«]g£ffljg 
SriH£LTiiif,i«l5g8*i:l^v>tiU(il*l5;4otv>5 0 d co ?g jfe ffl 3 (± IS «■ » O 
Sml 2 3 ,h S m 2 1 1 05 & Jfc jS* 5 : 1 tiiiiiK, 1" & *> *> S m , B a . C u <0 

;w it tf* 7 : 1 1 : 1 6 t % z> 4 1 iz m 5e $ ti x v> £ j& -e it jfe ffl 1 t A & a „ * % iml & g 
tc ii v» r 0 2 tc »t & E IW f tc T 1 0 7 Otit*lSWt#iaL/:*fil0|l t m 4 4 
o & £ > f««30*tl 0 1 1 t I T|$fi L ( H 2 K £ tt £ E F£ h ) , £ «b tc |S£ ffl L & 
t5 s h 1 0 0 8 ti:t|gSl 9 £ JH fl- & W 1 2 ± W *P ffc tc > - T J > ^ L fz * "C It jfe 30 
ffl 1 hlU, 
[ 0 0 7 4 ] 

*ifcffl3 \z X ti if , @2 C/TtEW f - h »wiJV»TBR*jiaEO«^«[*»c,3j5ie>^:»lfcl*0 
K«fem*l4 2. 4 0 gTabD, SfiftOSm 1 2 3ffllmo 1 ^/:»)fli5. 8 1 gt 
*0iitliaj*|R^-0. 3 6 3 mo 1 l:|IStJ 0 Z 0> f% <7> ffi. t> iZ &-f 2, & m ¥ * 
;i-tx/2li3. 13 7mo I S , lift W 3 <?) ^ M 1 1; ± i)ftSLf;i 

wmfciznfezitfcmm^ftftZfr-ivmTizx^xmTzLtzmw:, isw^^Rit 

co {& W> ft M ** » f> ft o Jf & SB » 53- 35* R ft #c U & o i t * <b , « *S B B B c, co fir B B B Bfc ft 

9 4 KtIiS|l^il»Ef iaST c li 9 4. 8 K -e * o o 
[ 0 0 7 5 ] 
d ) it Kffl 

^UifcRWUov^tKWt*. - CO it « ffl ic a \^ x it m jfe ffl 1 UTftfflUUiHIft 
fiF«-»iJJ:0 f lR3H-iR-&#:i 2t«fflUv>i, * , Hjfefflltm^tifit^^ 
Sll 3 ft<V&mWim b M.m* Mfc L X Z ti bfflfc&% i,z£r3^X f&t&Wt: & Z % <> X 2> 
o d co it R ffl 14 ft jft a i5 x m 2 I: * »t 4 E B f co # ffl ffl jk 4 if E M g O « » ffl JR 
^jfeffll (1 1 1 Ot) tJt^t 1 0 7 0 *C t v» t v»9 dr -e |t jfe ffl 1 
[ 0 0 7 6 ] 

Jt « ffl J: n tf , 112 \z ^ i- E W f - h tc^v»T»*iftgEO»«-«^c>*Ji)fe»»l^ott 50 
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SS ft iiS * t± 2 . 54 IftiOSml 2 3 ffl 1 m o 1 * <? T* (± 6 . 7 1 g i 4 

I) iixligfl^O. 4 1 9mo 1 ffl ^ "t & o ^ORtcoBt^^tcffft-t-S.^m^^^^ 
ISc x / 2 (i 3 . 0 8 1mo 1 £: }f 5t £ ft * o £ tz , tt««0|ft*!.Si;:J:»)fl=iKLfcj@*# 
#K»iE3ftfc»»0##£*-*£^KJ:oTilBjELfcttJft. l6(Dio^»** s {|t> 

ft fc o -f * *> *> , c 1 !, *^^±m*<7)^J5e^^^i:^i:-^<®#sp^-Jt-<T@«:^gg#?aJgTc 

^ttftTftv* £ t o W* ft -eft.* L7tttf|-*$ittOiB**tt#fflgET c li 

8 3. 3KT«*i«0>jB*a*6*#iaa:Tc(i9 4. 8 K T? * o „ 
1 0 0 7 7 ] 

± » L 7t * ift « 1 fcifc«!!«oe**»f>^f>*»4rJ:-7U, I 2 l:f t ER f - h C £ l> 

St B# £ * ft ffi * li * M M 1 co (5 7 & # v> 0 z ft li „ lllfc«ltiEWg(cij(t*fiU$«BE 10 

a* it tc 0d it jt t + # as v» & * * it?S4 , tc?s^i-^®*co#H^;4 j --<7)ftmajK^iS< * 

0 co -e „ s m i 2 3 <r> fern iz & ^ x §t & l tz iz t & t- <d & Mm * b m mm & i 3 

iff *^f0ilSJ^Ti ^^./:*6t*^o - ft t * <fc 0 v - T -i > 7 IX W (1 2 C/^t^fi 

i) a* a a* * « 1- z>f&fctp-?nM&) iz&mmmrf + fri&T ? ft , ^^cj; i) reob a ^ 
a** # hum $ ft * £ t t « ^^^cosm^ssi^iasT c a* jb * m t ^ k & v> 

[ 0 0 7 8 ] 

titmW<7)m%:frbWbfr%£7t,z, IftfeO S m 1 23tSm2 

1 li^HCEtJfcsptiil^Cli, ^ Si & ^ B B H ft ft IW & 4 T 5 co P*B ( 0 2 £ i3 tt 20 

* E IB f - h) JCi&toSft^il3!UitK»4'*«OjB**B#afiET c iOMfliS-W^ft 
tf» fft»i:isv»rSftttJfiliBIH!lTc («ilf9 4 Ktt±) & # o fz # 14 co 
U>8ftiilift^ftgt^i#t*lJ, M k. (f „ Sml 2 3 : Sm2 1 1=3 : 1 

t. 0 7 (Cli x *Jfe^l-3CO^*l:tDx, KlfiK T c = 9 4 . 8 K <b ft 

^»f-Hyo7Ht^J„ £ <7) 0 7 IC «fc ft if , Bl* ft m * 0 . 4 8 m o I J» ± T 

* ft If , S*»*$iSB<DjB*?*tt#iiaETcj& t 9 4 K£l±t4bt.Rfi^#f:fo^:oTfflt 

* BS ^ iS iS T c 9 4 K&±^*&#te<*>J:v>SHfc %&«**#*«;«-*-&£ X $ Z> . 

* *: , si 7 \z u m m ft m » k ** s -t- a b$ + »= # £ 1- a m m » ( ± e it 1 u & tt * * / 2 

) S:HlO«|H:^Lfc, £ ft K £ ft ff , x / 2 58* 3 . 0 2 m o 1 ttTt 4 t) *>i«+ l: 30 
$4t4B a , C u , OOf ^ftJtiJ'B a : C u : 0 = 3 15:6. 04f|$tliJ;») 
O & »t ft «f , **SK<Ojg«2g|jg#iSjgT c a* 9 4 K IX ± T * £ # t£ CO J: v> m & W 

mfo* & m- *> £ t ** -e § h o 

[ 0 0 7 9 ] 

S $> K * Ifc 08 1 tHiW3 0g*^f>B^f,^^ < t ^ lflU<DSm 1 2 3 t S m 2 1 1 

tT^&age^-Jt^-e & IC(±, S m 2 1 1 <D lt^&7%^ i> <D b'tefetp b £ *) & 

-c*>^ SttWSml 2 3 t S m 2 1 1 tOE^Jtfi, £cOK^Jt3ncj3tt&. S 
Wit4@ti8l#fiST c iffSfcX>rotj|ftttHii[*ito»i:iiBi8 c^fv? ^ 

£ tc i± m m z ti *> w w & & $> z t % z. b ti z o fit, ^itMte/5^^ B B H ftftpa^ 40 

$ T CO P4 K fl- j& A. # jj» h jjr {tj £ ft fc £ ^ S » <7) , y -/ t f, |± ft ^ ( - ^ 0 . v> ^ ffi $ ^ 

f> + # * k * ft m $ ft a o £ ft tc x <o m B B H ft ft -t z> m m * r i± n k w k ^ * m m & 

+ friz1& < 1r Z> Z. ttfXZ 2> <r>X , Ifti tiiBliBf ItT c ( 9 4 K ) IX ± <D R E 
-Ba-Cii-o*ili#ittj;iitri5, 4 7^ , S*)gti:?4t^^f 
"Ci, H«4v7^ifcii(|»s r a< itifel, l^*ULT#14coj;v^m*'*^»a 
ii^tjiio tt id , 0 8Cf tlfl-ftOSm 1 2 3 t Sm2 1 1 i©E^it$t, -co 
Bfi^jrt^tcjsita, iWt1-^®m*ilS^iaJSTc *1#^/ci6co«ig^ftiU^m*<!:coffl 
WH#*=i-r^y y 4 ti A & l± . ^Be^-Jt^tcjov^TEI? £#&3if££:ff9 £ t lei i) 
$ilt>2>ZttfX£Z> 0 $ C> R E CO m m * 4 * *§ . £ CO v y ■/ t tz li ft |ft i g£ >fk * 50 
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[ 0 0 8 0 ] 

£ is . ltti*#i:tiiiiREB«,'Cu, 0 7 _ x ffi t x R E 2 B a C u O 5 ffi i 
It / H X If R E 4 Ba 2 Cu 2 Oj 0 ffitCDE^-Jt^ii^ t ^ ft T , R E B a 2 Cu 3 O 
7 _ x : (RE 2 BaCuO 5 tl/2RE 4 Ba 2 Cu 2 O 10 ^'&tt)=l:0. 1 

-l : itiJ ;h s ij u> 0 ci ft iz x ft if > x *> a® m. h r 

E-Ba-Cu-OSiliflJ* ! ftS?ti4„ L/:i ! ot, 5t*lC®m^SSSJS* s Jg;v> 
(«xtf 9 4 K JSL Jb ) R E-B a - C u - O ^filifl:* » 4 i t J 4 , 

[ 0 0 8 1 ] 

4 £ * f§ 91 U i3 v> T ti , JR $4- ?! # li > ± t L T R E B a 2 C u 3 O 7 _ x m ( *S Ms fif it 10 
)i ! Hi:t-, S*fi5itli^#i:RE iB a<^tI**|)5«^Utr) i: , RE 2 BaCu 

0 5 fiSfcli/^iO f RE 4 B a 2 C u 2 O i 0 ffl ( v> -f ft & & & « ig tf« K C "C , 

t tli^ftUR E t B a Olft#*4##()^tr) t 4S : ii'SUv 1 , .1ft IC J; 
l)RE 1 2 3jHf*OiCi:iH**?44RE2 1 1 ft & & ^ iz ft & L tz Z ISj 1$. iz 

[ 0 0 8 2 ] 

t tz # IS 18 <- is v> r li , m & Jffi ft n m * « A JK ft «■ T * t (i2»:^lt JEW f - h) 
O^H^ORSfSUK^O. 0 l%~5%t*4:i)) { SUv', 1 ft £ ft If x :©ig 
4" T R E *« B a U«*1-*<Dfr;E;t;|»iLi-*£ t* ? f I 4 0 
[ 0 0 8 3 ] 20 

* tz * IS 9! K is v> t (i , }# Mfe is i zf m & Jft ft <r> I @ (H2 cittiEB f fid) (± , M m 

ffUH^iLV 1 . 1 ft U «fc ft If , l<OXe4iCTRE7j«Ba{C«J^1-^CO^|5SiL-r^ 
[ 0 0 8 4 ] 

4 fc*s§9i k is x **noitftHjf#ia-e*4tn«x.ifAg 2 ooit tta 

i*ttatSiti:ioT, Iil^ft*f.S[l(i$*iSSItI^iiELT*ie»5:H ! !i7 

(ommmt, ± & l tzm<&m* a g 2 o& tz t $ k is & -r zm.m* t ttmLx , 

;©ifc«8*i:*^l Sm 1 2 3#*» («ft) Lfcfc£K»£Lrt:B**»S-?i!iE-f<&o 30 

:ai:±t), x v mm % i& m mm i z tt m -? z> z t & x- $ z o 

[ 0 0 8 5 ] 

t tz * IS 9! i3 V» T (i , R E 2 BaCuO 5 ffi*7l:(±/i3J;0 f RE 4 Ba 2 Cu 2 O, 0 
*§ ti ¥ #J*i ® 1 ^ mflTWSSfiJ 1 ttftti Lv>„ ini:i*itf^Jt?ftfci81i# 
ic is X X »)SSv>tr>ih*f^fflS:|&»-t4 1 t ** -C # & o 
[ 0 0 8 6 ] 

* tz*5&wiz&\,*x (±, mmfc&itit a g , pt. r homistiisti^ffti 
a/ is i vit&mw-e&n-r & z. t s l v^ 0 i ft u £ ft if , f^ss $ ft tzmtyam 

Sj£#OSi|]g£[6]-h£-£, 4 tz RE 2 1 lffiOJH;fc'ft«:l*jL1-*C:fctf t T§«&o 
[ 0 0 8 7 ] 40 
i tz # |S 91 (C is v> T li , A gjt^i^A g 2 O -e h *) . •* O E Jt ^ ^-ffe <D Hi U *f L T 

i-30wt%o^jj-eij;iWiLt>, i ft iz x ft if , a g * ± — o ® m ic 
jk * isi ±-r 4 1 t &X § ^ o 

[ 0 0 8 8 ] 

t * 9§K v> T li , SftS^#:(0^illNF©ft:«^ 1 0 cm 3 ± r * 4 I i: ^ & J L 

v» o i ^ u x ft if „ iteefj^s^iftftf t »#^^ist4c u { f§4o 

[ 0 0 8 9 ] 

ttz, ±&Ltz&mifcmizmmLtzm!&m.tiPizid^xit. tr^mm^i sbiltii 

iSk m ft 1 8^|5ltT«m$ft^it»i§Sll 3rt©R3R»«&a!S£i-.S£fcK.fc»)StmB*3|g 50 
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fi £ $f. tti 1" h 4 9 ic L X ^ tz , 19i:/7ti9i:, BK * ft * It l 8 £ glj & ■* * «t 9 i: L 

tuv. w (o t & , it aij l & « be \z m ^ t a m u\ w t tz it / a <t tr -> - x* i- > ^ 

<75^-r 5>^tH4«-cii4<, 0i»:^tl«-eifit tsatittlfiST c 
tiZ>m2<r)&.>)t£'7 4 X > ? 1- v - f ^^^ftgLT^^ z\ i\ \z m -3 $ ^femW t. fz It 
/*JJ:0 r ->-'f^>^O^'f5>^4rH&J:9tCi-*i.tfJ:v» o i ft J: n f J\ «fc 13 £ ffl & 

* « B& "J- 4 o t tz, »*#^ftfe«l 4 a, 7^3'>f xfttiS 14 b, * -V 7 7' 1 6 a 
fci^i^f 1 5 attHSUf SilTir>«tv>. 

[ 0 0 9 0 ] 

4 , ± 56 L # H ife 4V u « m L rt: ffe to S fl 5 K is v> T (i , H fl- ii ft 1 2 £ 1 o fc* it ft S 10 
L rt ? , 1 1 0 i:f fi 1 S&ift«t4J:9i:LtUv> 0 $ t> , « £ 1 9 £ 

ft % m <d m * x & m ( *✓ - t << > tr ) $*4otM±*<, ^ *<> r # *s ^ ft 1 2 c^ilt 
& , sis B B B 1 9 ^nt^v^sst*»tji!iiJiiiLt t ;©)|^, mi 0 (b) tc 

iti^i:, 1 3 <d i& t,z a <7) m & m & fa 1 2*«««2yiji-**>*»4««B$ 

ft N *"X$Af 1 4 0TSl±itlf)»^*t^fc* ) ii§^l 3C0^1 3 a ») 
tt tt <b ft . % % (4*) (DJf^mttiWl 5li|jft$Sl 3C0^1 3 a flXOf-Mt 
<b ft T v> £ 0 iilCi 0, **Xi|Af 1 4^t>**X«tUf 1 5i:|6l^^S (010 (b 

) iciott^^^^entrr^-r) <f iz & m n W. # ft 1 2#8inj©-e, Sf sfi- a ft 1 2 
ii # t- ff l t» # h ^ # ' * t= m $ ft x v» 4 o it a s o t, sfii^#i 2 -c & * <n m. tk ta *» 

fe£fc»'&K«>,B[**if ; £-ftl 2 ct> a H 14 Iff It (J (J - 5£ <7) ^ ^ ft $ t 1" 4 - t 3 ? T § Z o 4 20 

, *r * « m i 5* s «»T*4J»-&uii#* p ^*miri 5 a»»§n 1 3 <n mm u u se 

B£ft#*j»A1ffl 4 1 30t»*J95UE«$*i.*OT, » ft § S 1 3 <7> t£ f£ g& 

0 l t # o t , 3 [*i Bif ^ n wl m m m <r> # a % is * t & - m -t * - t & x 

[ 0 0 9 1 ] 

££K Bt^^fll 3 li 4> ^ < it 2«©SS»#A»«^t4 i 9 3 
<0tR-^a51 3 d O W M 14 » » S » 1 SfiOtfilSlrllSf^OilltCili-e^ 

30 

[ 0 0 9 2 J 
[ 0 0 9 3 ] 

t tz, iissi 3F"3»ott*«ap*iiB3fe-r*ai*aiKtti stf-otiutftfcis 

* * ft <o Wl m m m <r> m m m it * m -r z z 1 1:1 ofis^t-^wa-g-ft^^osimssttBs^ 

[ 0 0 9 4 ] 40 

* * H ?g ic j; 2> m & a ^ K is v» r (4 , lt»^f?13(7)§«£V [cm 3 ] , *"x^Aff 

1 4 J: 0*At5f la^^Oii* s [cm 3 / mi n] , M # ^ & ft 1 2<7)ft« (JSC 

2#«»0»^t:ii^«fiilli#l 2©#«Ottt) £v [cm 3 ] k L fc 
3 vSV^ 5 s<7)|#*ifc Ui>s: I U>o - tltC<tl9.Ji:fl-M^-ftl2 

14 » ft S » 1 3rttcil^JStSIW«rl5v»T««$n*<0-C, iS*t©aJii: 

Z> Z trfX £ 2> „ t tz, t^$#l 3 0§*»:JtLtai4f lH#^^)iEl#R5g$ 
^ O -C , it ft $ S 1 3 WOltlS^gHMtff i:lt*^ t^t-l, + » * lc» «F a 

[ 0 0 9 5 ] 

Jfc*«9!i:Uiij4UPi:fi^ttt, II 1 1 (c ^ i" «t ^ tc % Sp ft fp l l ft u M. *t M ft 50 
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1 2 JitgClilStitiftSSI 3^El?ftTi>i. llSil 3I±I1 3 ai$#l 
3b7» t «^^*<fc9U*JS$ftw;h.fcO«^ffll3dOl!BIBnijJf5£4t (0. 1mm) HT 

i:»*sftT^4. *□ jHt *r i i ii»i6i 3 owKitffifemBtommir * z&tt&msL 

lt"bntv>4, J^lffif 1 5 ICIitif ii 1 3R«0»3(E»KSriB5g-f*Bt5IS:0»# 

m be ft i 8 a s i?iji:ss? n-cv^ 0 z (d mm m st tf i sia 3 1*1 <r> ^ # * s 

KSI^ftitiK'&ffl 3 d (Dmmfr hMWkft 1*1 <T>^.n%if $ ti *> (01 1 (a) 

(D^epizx m-T) o ifciOBH^ib^^ifflf l 5 tc |fij jj» 9 % (mi 1 ( b ) U J3 »t 

* * * en u r m -t ) f 2«ia4©t, 1 2 i± # ic if l 

v>f £ fit; J: fit*, »<fci»ja«*#*:*iii-*X8tciJv>'c» 10 

[ 0 0 9 6 I 

i fc, ISLfcllftlSl 3liil 3 a tSlf*ft 1 3 b 2 ooSf tii^it ? iitv> 
[ HIS <7> ffi * * K W ] 

[HI] (a) J4**WUJ:Stt^k%iB<E*'(t:S:*iii-***aiPO-||ifeO?BS4:^-r 
Bf M 0 -e * „ (b) l±^H*feO^SOiP^^rt4r^1-±HllI-C*-So 

■C * -5 o 20 
[03] *H9IK£*»ftWiB<B*#O»ji;&&<OHjfc0|l K J: S L » -ft ft ifi * * 

[04] 3|c|&Mt=J:*at'fb!»iee*ffO«jS^rffiO|lit«2tCJ: *)ft*t^»<bwa*# 
#<o«ffi^*&o^^^^i-0-e*^o 

[06] mitmmmmftv&mjj&vit&miz x *> &9iLtznfttommm#<?>Miiimi*<r> 
[07 ] &n*&u<Dmm&&ftis.mtmmmms:t<Dm&*7F;-i-m-e$>2> 0 

[08] Jlfi-^WSml 2 3 i S m 2 1 1 t it ^ t , .IOE£-.tb5fMCj3tt£, §A 30 

[09 ] *%wiz £ zmfo®mmm>fo*m&^ z&j&mfpvMvnmvtemzm-i-mmm 

[01 0] (a) (±*l§BJlc «fc 4K'fb!»iee*'»**jt-r4S!ti!! ! a^O«SO||JfcOJg»«: 

[01 1] (a) £ & mit®mmm>te*m&i- z&MmiFvmv&mntem*: 
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